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^ s equence lbttng ^ 09/ 743674 

.500 RecWCt^TO i 0 JAtTOT 

(I) information for SEQIDNOl: 



(a) Sequence Characteristics: 

(i) Length: 2761 base pairs 
ui> Type : Nucleic acid 
(iii) Strandedness : Double 

(b) Molecule type : DNA (genomic) 

(c) Original Source: 

(i) Organism : .Neisseria meningitidis 

(ii) Strain : SD, serogroup B (B:13:P1.16) 
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SUBSTITUTE SHEET (RULE 26) 



Information for SEQIDN02: 

{2.) Sequence Ch2rHCT£r* cr * rc * 

(i) Length : 880 amino acids 

(ii) Type : amino acid 

(iii) Topology : linear 

(b) Molecule type : protein 

(c) Original Source: 

(i) Organism : Neisseria meningitidis 

(ii) Strain : SD, serogroup B (B:13:PU6) 
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(3) information for SEQIDN03: 



(a) Sequence Characteristics: 

(i) Length : 16+? base pairs 

.TV *. .X.T.vi **larn 

(iii) Strandedness : Double 

(b) Molecule type : DNA (genomic) 



y3 



Ft 

H 



(c) Original Source: 

(i) Organism : Neisseria meningitidis 

(ii) Strain : SD, serogroup B (B:15:PL16) 
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(4) Information for SEQIDN04: 



(a) Sequence Characteristics: 

(i) Length : 34? amino acids 

(iii) Topology : linear 

(b) Molecule type : protein 



(c) Original Source: 

(i) Organism : Neisseria meningitidis 
iii) Strain : SD, serogroup B (B:15:P1.16) 



Q 



o 
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WOO0703003 ^ PCI7GB99/02205 

SEQUENCE LISTING 

<110> The University of Nottingham 

<120> Screening of Neisserial Vaccine Candidates ana Vaccines 
against Pathogenic Neisseria. 

<140> PCT/GB99/02205 
<141> 1999-07-09 

<150> 9614902.4 
<151> 1998-07-10 

<160> 4 

<170> Patentln Ver. 2,1 

<210> i 

: <211> 2761 

;<212> DNA 

i <213> Neisseria meningitidis 

<220> 
; <221> CDS 

| <222> (119) . . (2761) 

i 

<400> 1 

I gattgatgca aatatgcaca aatgtttttg aaaaaagatg gagatatgtc ataatttgta 60 

I 

1 aaaacggcga atgattgccg tttaaaatct ggcggcggtc ggtacattca catar.aa 118 

~j~aT^^cc - ^ 166 

Met Pro Ala Glv Ara Leu Pro Arg Arg Cys Pre Met Met Thr Lys ?he 
15 10 15 

aca gac tgt acg egg tea aac cgt art cag ccg zza acc cac agg gga 214 
Thr Asp Cys Thr Arg Ser Asn Arg lie Gin Pre Pro Thr His Arg Gly 
20 25 30 

tac ate ttg aaa aac aac aga caa ate aaa erg att gec gec tee gtc 262 
Tyr lie Leu Lys Asn Asn Arg Gin lie Lys Leu lie Ala Ala Ser Val 
35 40 45 

gca gtt gee gea tec ttt cag gca eat get gga erg ggc gga ctg aat 310 
Ala Val Ala Ala Ser Phe Gin Ala His Ala Gly Leu Gly Gly Leu Asn 
50 55 60 
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WO 00/03003 




PCT/CB99/02205 



I .. if 



m 



ate cag tec aac ett gac caa cce zzz tec gge age ait acc eta acc 356 

-ie Gin Ser Asn Leu Asp Glu Pre Phe Ser Gly Ser lie Thr Val Thr 
65 70 75 80 

age gaa gaa gee aaa gee zzz eta gee gge ggc age gtt acc gzz zzz 406 

Gly Glu Glu Ala Lys Ala Leu Leu Gly Gly Gly Ser Val Thr Val Ser 

85 90 . " 71 



gaa aaa ggc erg ace gee aaa gzz eac aag ttg ggc gac aaa gee etc 
Glu Lys Glv Leu Thr Ala Lys Val His Lys Leu Gly Asp Lys Ala Val 
100 "105 HO 

att gee ett zzz zzz gaa cag gca cte egc gat ccc gte ctg gta tte 502 
He Ala Val Ser Ser Glu Gin Ala Val Arg Asp Pro Val Leu Val ?he 
115 120 125 

egc ate gge gea ggc gea cag gta ege gaa tac acc gee ate etc gat 550 
■ Arg He Gly Ala Gly Ala Gin Val Arg Glu Tyr Thr Ala He Leu Asp 
!3C * 125 140 



& , 145 



150 155 160 



454 



M zzz gte ggc tae teg zzz aaa aee aaa tet gca ett tea gac gge aag 598 

*p : Pro Val Gly Tyr Ser Pro Lys Thr Lys Ser Ala Leu Ser Asp Gly Lys 



aca cae ege aaa aee get eeg aca gea gag tee caa gaa aat caa aac 646 

Thr His Arg Lys Thr Ala Pro Thr Ala Glu Ser Gin Glu Asn Gin Asn 
165 170 175 

gec aaa gee czz zzz aaa aee gat aaa aaa gac age gcg aac gea gec 694 

Ala Lys Ala Leu Arg Lys Thr Asp Lys Lys Asp Ser Ala Asn Ala Ala 
180 185 190 



etc aaa eeg gee tae aae gee aaa ace eat aee gte ege aaa gge gaa T4"2~ 
Val Lys Pro Ala Tyr Asn Gly Lys Thr His Thr Val Arg Lys Gly Glu 
195 200 205 

acg gte aaa eag att gee gee gee ate egc eeg aaa cac ctg aeg etc 790 
Thr Val Lys Glr. He Ala Ala Ala He Arg Pro Lys His Leu Thr Leu 
210 215 220 

gaa cag gtt gee gat gcg etg ctg aag gca aac cea aat gtt tee gca 938 
Glu Gin Val Ala Asp Ala Leu Leu Lys Ala Asn Pro Asn Val Ser Ala 
225 230 235 240 

cac ggc aga ctg egt gcg ggc age ctg ett cac att ccg aat ctg aac 886 
His Gly Arg Leu Arg Ala Gly Ser Val Leu His He Pro Asn Leu Asn 
245 250 255 
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• 



-WO00/03003 W PCT/GB99/6220T 



*3 



agg a tic aaa gcg caa caa ccc aaa ccc caa acg gcg aaa ccc aaa gcc 934 

Arg lie Lys Ala Giu Gin ?rc Lys Pro Gin Thr Ala Lys Pro Lys Ala 

260 265 270 

caa acc gca tor atg ccc zzc gaa erg ccc aaa cag gca acg gta gag 982 

Giu Thr Ala Ser Met Pro Ser Glu Pro Ser Lvs Gin Ala Thr Val Giu 



aaa ccg gtt gaa aaa cct caa gca aaa get gcc gcg ccc gaa gca aaa 1030 

Lys Pro Val Giu lys Pro Giu Ala Lys Val Ala Ala Pro Glu Ala Lys 
290 295 300 

gcg caa aaa ccg ccc gtt cga ccc gaa cct gta ccc get gca aat act 1078 

Ala Glu Lys Pro Ala Vai Arg Pro Giu Pro Val Pro Ala Ala Asn Thr 
305 31C 315 320 

gcc gca tec gaa arc get ccc gaa tec gcc ccc caa gaa gcc gcc get 1126 

Ala Ala Ser Giu Thr Ala Aia Glu Ser Ala Pro Gin Glu Ala Ala Ala 
225 330 335 



SJ " tet gee ate gae acg ccc ace gae caa acc get aac gcc gtt tec gaa 1174 

*f Ser Aia lie Asp Tr.r Pre Thr Asp Glu Thr Giy Asn Ala Vai Ser Giu 

Uf 340 345 350 

5; 

Nl ect gtc gaa cag gtt tet ccc gaa gaa gaa acc gaa age gga ctg ttc 1222 

=P Pro Val Giu Gin Val Ser Aia Giu Giu Glu Thr Glu Ser Gly Leu Phe 

L 355 360 365 

o 

: t ggc ggt teg tac ace ttc ctg ctt gcc ggc gga ggc gcg gca ttc ate 1270 

P Gly Gly Ser Tyr Thr Leu Leu Leu Aia Gly Giy Gly Ala Ala Leu lie 
q 370 375 380 



ccc etc ctg etc etc ttc ccc ctt gee caa tee aaa cgc~gcg ecc~ccc i3T8~ 

Ala Leu Leu Leu Leu Leu Arg Leu Ala Gin Ser Lys Arg Aia Arc Arg 
385 390 395 400 

acc gaa gaa tee etc eet gag caa gag cct gae ctt gae gae gcg gca 1366 

Thr Glu Glu Ser Vai Pre Giu Glu Giu Pro Asp Leu Asp Asp Aia Ala 
405 410 415 

gae gae ggc ata caa ate acc ttt gcc gaa gtc gaa act ccg gca acg 1414 

Asp Asp Gly lie Giu He Thr Phe Ala Glu Val Glu Thr Pro Aia Thr 
42C 425 430 

ccc gaa ccc get ccg aaa aac cat gta aac gae aca ctt gcc tta gat 1462 

Pro Glu Pro Aia Pro Lys Asn Asp Val Asn Asp Thr Leu Ala Leu Asp 

435 440 445 
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SUBSTITUTE SHEET (RULE 26) 



WO 00/03003 




PCT/GB99/02205 



JSS&. 

u 

4*— 



1606 



ggg gaa zcz gaa gaa gag ttg teg gca aaa caa acg tec gat gtc gaa 1510 
Gly Glu Ser Glu Glu Glu Leu Ser Ala Lys Gin Thr Phe Asp Val Glu 
450 455 460 

acc gat acg cct tee aac cgc ate gac ttg gat zzz gac age erg gca 
Thr Asp Thr Pro Ser Asn Arg lie Asp Leu Asp Phe Asp Ser Leu Ala 

. , - - * «" /OA 

4 6b ^ ' v *■'""' 

gec gcg caa aac ggc att tta tec cgc gca czz acg cag gat gaa gaa 

Ala Ala Gin Asn Gly lie Leu Ser Gly Ala Leu Thr Gin Asp Glu Glu 
485 * 490 495 

acc caa aaa cgc gcg gat gec gat tag aac gee ate gaa tec aca gac 1654 
Thr Gin Lys Arc Ala Asp Ala As? Trp Asn Ala lie Glu Ser Thr Asp 
500 505 510 

age gig tac gag zzz gag acc ttc aac ecg tac aac cct gtc gaa arc 1702 
Ser Val Tyr Glu Pro Glu Thr Phe Asn Pre Tyr Asn Pro Val Glu lie 
515 520 525 



750 



o 
10 

\j gtc ate gac acg zzz gaa ccg gaa cct gzz gec caa act gee gaa aac 

J* Val lie Asp Thr Pro Glu Pro Glu Ser Val Ala Gin Thr Ala Glu Asn 

y 530 535 540 

ul 

%j aaa ccg gaa acc gtc gat acc gat ttc tec gac aac ctg ccc tea aac 1798 

*p Lys Pro Glu Thr Val Asp Thr Asp Phe Ser Asp Asn Leu Pro Ser Asn 

* 545 550 555 560 

G 

aac cat ate ggc aca gaa gaa aca get tec gca aaa cct gec tea ccc 1846 
Asn His He Gly Thr Glu Glu Thr Ala Ser Ala Lys Pro Ala Ser Pro 
565 570 575 



tec gga ctg gca ggc tte ctg aag get tee teg ccc gaa acc ate ttg 1:894- 

Ser Gly Leu Ala Gly Phe Leu Lys Ala Ser Ser Pro Glu Thr lie Leu 
580 585 590 

gaa aaa aca gtt ccc gaa gtc caa aca ceg gaa gag ttg cac gat tte 1942 

Glu Lys Thr Val Ala Glu Val Gin Thr Pro Glu Glu Leu His Asp Phe 
595 600 605 

ctg aaa gtg tac gaa acc gat gec gtc gcg gaa act gcg cct gaa acg 1990 

Leu Lys Val Tyr Glu Thr Asp Ala Val Ala Glu Thr Ala Pro Glu Thr 

610 615 620 

ccc gat ttc aac gec gec gca gac gat ttg tee gca ttg ctt caa cct 2038 

Pro Asp Phe Asn Ala Ala Ala Asp Asp Leu Ser Ala Leu Leu Gin Pro 

625 630 635 640 
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gcc gaa gca ccg 
Ala Glu Ala Pre $} 



w 



tt gag gaa aa: ata acq gaa ac 



,l_G.l.u_G lu_ As n - - 1 1 e -Thr - G I u- -Th/r 

650 




gcc gaa 

-A-i-a-Giu- 
655 



2086 



aea ccc gac ttc aac gcc acc gca gac gat ::g tec eca tta err caa 
Thr Pro Asp Phe Asn Ala Thr Ala Asp Asp Leu Ser Ala Leu Leu Gin 
660 665 670 



2134 



cct tct gaa gta cct gcc gtt gag gaa aat cea ocg gaa azc gtt gc- 
Pro Ser Glu Val Pro Ala Val Giu Glu Asn Ala Ala Glu He Val Ala 



2182 



o 



gat gat zzg tec gca ctg ttg caa cct get gaa gca ccg get gtt gag 
Asp Asp Leu Ser Ala Leu Leu Glr. Pro Ala Glu Ala Pro Ala Val Glu 
690 695 700 

gaa aat gta acg gaa act gtt gcc ass acc tec gac ^c cac ac- gc- 
Glu Asn Val Thr Glu Thr Val Ala Glu Thr Ser Asn ?h e His Thr All 
705 710 715 " 720 

gca gac gat ttg tec gca ctg ttc caa cct get gaa oca ccg occ ctt 
Ala Asp Asp Leu Ser Ala Leu Leu Glr. Pro Ala Glu Val Pro Ala Val 
725 730 735 

gag gaa aat gta acg aaa acc gtt gee gaa ata cct gat ttc aac acc 
Glu Glu Asn Val Thr Lys Thr Val Ala Glu He Pro Asp Phe Asn Ala 
740 745 750 

acc gca gac gat ttg tec gca tta ctt caa cct tct gaa gta ccg gcc 
Thr Ala Asp Asp Leu Ser Ala Leu Leu Gin Pro Ser Glu Val P-o Ala 
755 750 765 



f gtt gag gaa aat 
Val Glu Glu Asn 
770 



gca ccg gaa a: 
Ala Ala Glu 21 
775 



act, ttg gaa acg cct gat tee aac 
rhr Leu Glu Thr Pro Asp Ser Asn 
780 



2230 



2278 



:326 



1314 



2422 



1410 



-a ee— t c t— g a g-g e a— g ac — g c t 



:tg ccc gac ttc ctg aaa gac ggc gag gag 2518 



; <hr ser Glu Aia Asp Ala Leu Pro Asp Phe Leu Lys Asd Gly Giu Glu 
785 790 795 * eoo 

gaa acg gta gat tgg age ate tac etc teg gaa gaa aat ate e=a aat 
«lu Thr Val Asp Trp Ser He Tyr Leu Ser Glu Giu Asn lie Pro Asn 
805 810 815 

aat gca gat ae= agt ttc eet teg gaa tct gta ogt tct gac gcg cct 
Asn Ala Asp Thr Ser Phe Pro Ser Giu Ser Val Gly Ser Asp Ala Pro 
620 825 8 3o 



5566 



2614 
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tec gaa gcg aaa tac gac ctt gzz gaa atg tat zzz gaa ate gge gac 2662 

Ser Glu Ala Lys Tyr Asp Leu Ala Giu Met Tyr Leu Glu lie Gly Asp 

635 840 645 

cgc gat gzz gzz gec gag aca gtg rag aaa ttg ctg gaa gaa gcg gaa 2710 

Arg Asp Ala Ala Ala Glu Thr Val Gin Lys Leu Leu Glu Glu Ala Glu 

OD\J Q^J u CO 

ggc gac gta etc aaa cgt gec caa gca ttg gcg cag gaa ttg get att 2758 

Gly Asp Vai Leu Lys Arg Ala Gir. Ala Leu Ala Gin Glu Leu Gly lie 

865 870 875 S80 

tga 2761 



<210> 2 
<2ii> 880 
<212> ??.? 

<213> Neisseria meningitidis 
<400> 2 

Met Pro Ala Gly Arg Leu Pro Arg Arg Cys Pro Met Met Thr Lys Phe 
15 10 15 

Thr Asp Cys Thr Arg Ser Asn Arg lie Gin Pro Pro Thr His Arg Gly 
20 25 30 

Tyr lie Leu Lys Asn Asn Arg Gir. lie Lys Leu lie Ala Ala Ser Val 
35 40 45 

Ala Val Ala Ala Ser Phe Gin Ala His Ala Gly Leu Gly Gly Leu Asn 
. 5 ~ 0 55 60 " 



lie Gin Ser Asn Leu Asp Glu Pre Phe Ser Gly Ser lie Thr Val Thr 

65 70 75 80 

Gly Giu Glu Ala Lys Ala Leu Leu Gly Gly Gly Ser Val Thr Vai Ser 

85 90 95 

Glu Lys Gly Leu Thr Ala Lys Val His Lys Leu Gly Asp Lys Ala Val 

100 105 110 

He Ala Val Ser Ser Glu Gin Ala Val Arg Asp Pro Val Leu Vai Phe 

115 120 125 

Arg He Gly Ala Gly Ala Gin Val Arg Giu Tyr Thr Ala He Leu Asp 
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Pro Val Gly Tyr Ser Pro Lys Thr Lys Ser Ala Leu Ser Asp Glv Lys 
145 150 155 160 



Thr His Arg Lys Thr Ala Pro Thr Ala Giu Ser Gin Glu Asn Glr. Asn 
165 170 175 

Ala Lys Ala Leu Arg Lys Thr Asp Lys Lys Asp Ser Ala Asn Ala Ala 
180 135 190 

Val Lys Pro Aia Tyr Asn Gly Lys Thr His Thr Val Arc Lys Gly Glu 
195 20C 205 

Thr Val Lys Glr. lie Ala Ala Ala He Arg Pro Lys His Leu Thr Leu 
210 215 220 

Glu Gin Val Ala Asp Ala Leu Leu Lys Ala Asn Pro Asn Val Ser Ala 
225 230 225 240 

His Gly Arg Leu Arg Aia Gly Ser Val Leu His He Pro Asn Leu Asn 
245 250 255 

Arg He Lys Ala Giu Gin Pro Lys Pro Gin Thr Ala Lys Pro Lys Ala 
260 265 270 

Glu Thr Aia Ser Met Pro Ser Giu Pro Ser Lys Gin Ala Thr Val Glu 
275 280 285 

Lys Pro Val Giu Lys Pro Glu Aia Lys Val Ala Ala Pro Glu Aia Lys 
290 295 300 

Ala Glu Lys Pro Aia Val Arg Pro Glu Pro Val Pro Ala Ala Asn Thr 



305 310 315 320 

Ala Aia Ser Glu Thr Aia Ala Giu Ser Ala Pro Gin Glu Ala Ala Ala 
325 330 335 

Ser Ala lie Asp Thr Pro Thr Asp Glu Thr Gly Asn Ala Val Ser Glu 
340 345 350 

Pro Val Glu Gin Val Ser Ala Giu Giu Giu Thr Glu Ser Gly Leu Phe 
355 360 365 

Gly Gly Ser Tyr Thr Leu Leu Leu Aia Gly Gly Gly Ala Ala Leu He 
370 375 380 

Ala Leu Leu Leu Leu Leu Arg Leu Ala Gin Ser Lys Arg Ala Arg Arg 
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WO"0'0703003~ 



385 



Thr 



390 



395 



— PCT/GB99/02205 

400 



Glu Glu Ser Val Pro Glu Glu Glu Pro Asp Leu Asp Asp Ala Ala 



405 



410 



415 



Asp Asp Gly lie Glu lie Thr Phe Ala Glu Val Glu Ttir Pro mr 
42C «5 430 

Pro Glu Pro Ala Pro Lys Asn Asp Val Asn Asp Thr Leu Ala Leu Asp 
435 440 445 

Gly Glu Ser Glu Glu Glu Leu Ser Ala Lys Gin Thr Phe Asp Val Glu 



450 



455 



460 



Thr Asp Thr Pro Ser Asn Arg lie Asp Leu Asp Phe Asp Ser Leu Ala 
465 470 475 480 

Ala Ala Gin Asr. Gly He Leu Ser Gly Ala Leu Thr Gin Asp Glu Glu 
485 490 495 

Thr Gin Lvs Arc Ala Asp Ala Asp Trp Asn Ala lie Glu Ser Thr Asp 
500 505 51° 

Ser Val Tyr Glu Pro Glu Thr Phe Asn Pro Tyr Asn Pro Val Glu He 
515 520 525 

Val He Asp Thr Pro Glu Pro Glu Ser Val Ala Gin Thr Ala Glu Asn 
530 535 540 

Lys Pro Glu Thr Val Asp Thr Asp Phe Ser Asp Asn Leu Pro Ser Asn 
545 550 555 560 

Asn His He Giv Thr Glu Glu Thr Ala Ser Ala Lys Pro Ala Ser Pro 

—55-5 570 5-7-5 

Ser Gly Leu Ala Gly Phe Leu Lys Ala Ser Ser Pro Glu Thr He Leu 
58C 585 590 

Glu Lys Thr Val Ala Glu Val Gin Thr Pro Glu Glu Leu His Asp Phe 



595 



600 



605 



Leu Lys Val Tvr Glu Thr Asp Ala Val Ala Glu Thr Ala Pro Glu Thr 
610 ' 615 620 

Pro Asp Phe Asr. Ala Ala Ala Asp Asp Leu Ser Ala Leu Leu Gin Pro 
625 630 635 640 



Ala Glu Ala Pre Ser Val Glu Glu Asn He Thr Glu Thr Val Ala Glu 
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4= 



# • 



WO 00/03003 . 

PCT/GB99/02205 

645 650 

Thr Pro Asp Phe Asn Ala Thr Ala Asp Asp Leu Ser Ala Leu Leu Gin 
660 665 670 

Pro Ser Glu Val Pro Ala Val Glu Glu Asn Ala Ala Glu "1a VaI Ala 
675 680 665 

Asp Asp Leu Ser Ala Leu Leu Gin Pro Ala Glu Ala Pro Ala Val Glu 
690 695 700 

Glu Asn Val Thr Glu Thr Val Ala Glu Thr Ser Asp Phe His Thr Ala 
*?05 710 715 720 

Ala Asp Asp Leu Ser Ala Leu Leu Gin Pro Aia Glu Val Pro Ala Val 
725 730 735 

Glu Glu Asn Val Thr Lys Thr Val Ala Glu He Pro Asp Phe A.sn Ala 
"40 745 750 

Q Thr Aia As ? As P i-eu Ser Ala Leu Leu Gin Pro Ser Glu Val Pro Ala 

*B 755 760 765 

HI 

+* Val Glu Glu Asn Ala Ala Glu He Thr Leu Glu Thr Pro Asp Ser Asn 

W 770 775 780 

01 



Thr Ser Glu Aia Asp Ala Leu Pro Asp Phe Leu Lys Asp Gly Glu Glu 
785 790 795 800 



Glu Thr Val Asp Trp Ser lie Tyr Leu Ser Glu Glu Asn He Pro Asn 
yk ■ 805 • 810 815 



p Asn Asp Thr Ser Phe Pro Ser Giu Ser Val Gly Ser Asp Aia Pro 

}U 620 825 830 



Ser Glu Aia Lys Tyr Asp Leu Aia Giu Met Tyr Leu Glu He Giy Asp 

835 840 845 

Arg Asp Ala Aia Ala Glu Thr Val Gin Lys Leu Leu Giu Glu Ala Glu 

850 855 860 

Gly Asp Val Leu Lys Arg Ala Gin Ala Leu Ala Gin Giu Leu Gly He 

8 " 870 875 880 



<210> 3 
<211> 1647 
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WO 00/03003 PCT/GBW02205 

<212> DNA 

<213> Neisseria meningitidis 

<220> 

<221> CDS 

<222> (1) . . (164*7} 



atg aag caa aat g:: atg ttt ctt ate eta ggg cga aat ttt tta aag 48 
Met Lys Gin Asn Val Met Phe Leu lie Leu Gly Arg Asn Phe Leu Lys 
1 5 10 IS 

att ate eta tgc ttt agt ttt ttt gta cct aaa ttt gca ttg gca tea 96 
He He Leu Cys Phe Ser Phe Phe Val Pro Lys Phe Ala Leu Ala Ser 
20 25 30 

gta aat gtt ceg ggt aaa ttt gat agg gtt gaa gtt tat gat gat ggc 144 
Val Asn Val Pro Gly Lys Phe Asp Arg Val Glu Val Tyr Asp Asp Gly 
35 40 45 

aga tat tta ggt att cga ggt tea gat gae aaa aga aga aga att tgg 192 
Arg Tyr Leu Gly He Arg Gly Ser Asp Asp Lys Arg Arg Arg He Trp 
50 55 60 

aaa ggt gta ttt gat aga gaa teg gga aga tat tta act tea gaa get 240 
Lys Gly Val Phe Asp Arg Glu Ser Gly Arg Tyr Leu Thr Ser Glu Ala 
65 "70 75 80 

caa gat tta aaa gtt agg cat gta tct act gga gca tea agt acg ggt 288 
Gin Asp Leu Lys Val Arg His Val Ser Thr Gly Ala Ser Ser Thr Gly 
85 90 95 

aaa gtt agt teg gtt gta tct tea tea gtt tee cgc gee gga gte ttg 336 

ICO 105 110 

gca gga gte gge aaa ctt gee cge tta ggc geg aaa tta age aca agg 384 
Ala Gly Val Gly Lys Leu Ala Arg Leu Gly Ala Lys Leu Ser Thr Arg 
115 120 125 

gca gtt cct tat gte gga aca gee ctt tta gee cat gac gta tac gaa 432 
Ala Val Pro Tyr Val Gly Thr Ala Leu Leu Ala His Asp Val Tyr Glu 
130 135 140 

act ttc aaa gaa gac ata cag gca caa ggc tac caa tac gac cce gaa 480 
Thr Phe Lys Glu Asp lie Gin Ala Gin Gly Tyr Gin Tyr Asp Pro Glu 
145 150 155 160 
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is. J 



WO 00/03003 




PCT/GB99/02205- 



?r Zt If t2C 9aa " C aat tffc ctt teg tac *28 

.hr Asp Lys Phe Val Lys Giy Tyr Glu Tyr Ser Asn Cys Leu Trp i£ 



170 



175 



gaa gac aaa aga cgt att aat aga acc tat ggc tgc tac ggc gtt gac 
Glu Asp Lys Arg Arg lie Asn Arc Thr Tyr Gly Cys Tyr Gly 1*1 Lp 

190 



576 



agt tea att at.a m* /— — <. 

Ser Ser He ^ Arg Leu £ £ £ £ £ £ £ « £ £ 

195 2 °0 205 

aaa gaa ttg arg gaa age caa ate tat aag cto gca cot cca t~ m„ 

,y S a, u. „ et a „ set Cin Met Tyr ^ Len ^ * £ £ t„ »7 2 

215 220 

aat tgg cat aaa gaa gaa =, B aat aaa zta aat t=t ttg gat -aa -a- 
jsn Tr ? HiS Lys Glu Glu u» Asr. Lys Leu Ser Ser Leu V P £ 
230 "5 240 

"n Phe viJ - ' I"'' rtt Sat C5g aat gga gat tat 

Asn Phe Val ,eu *sn Arg Cys Thr ?he Asn trp Asn Gly Gly Lb cOs 

245 2 50 255 * 



720 



768 



iil 

- ;tg gtc aat aaa ggt gat cat tt= aga aat ggg get gat ttt tc- c-t 

- ~a Val Asn Lys Gly Asp Asp Phe Arg Asn GlJ Ala Asp Ph" £ Leu 

265 270 

s s: L 3 » i" ~ ~ ~ •? - ~ - «. «, 

Lys 
285 



Ti fl « " ' — "-y y^u yuc aaa aag cto oaa 

* 16 £ LyS Tyr ^ S Giu «u -t Asp Ala Lys Lys Leu Glu 

H " 275 280 



816 



864 



2 '-° 300 



gaa acc ogt tar zzc aat -ar t-. „~ 

Glu Thr Gly Tvr = o T v III rT ff " ?tC 9Ca C " ^ 

305 ' " 6r G1U LyS Val Glu Val Ala Pro Gly 

310 31 5 320 

= S S? £ 2 5 S S 2 Z Z Z 5 £ S S 



330 335 



Gin Val Val £ S £ ^ Aro 1" J* ^ W ^ ^ 

a -a .n. Phe „.y Arg Asp Ser Gin Gly Asn Thr Thr Val 

340 34 5 350 



960 



1008 



1056 
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WO 00/03003 " ^ ~^PCT/GB99/02205~ 

gat gtt caa gta ate ccg cct ccc gac ttg acc ccc gga age gcg gaa 1104 
Asp Val Gin Val He Pro Arg Pro Asp Leu Thr Pro Gly Ser Ala Glu 
355 360 • 365 

ara r.r.a aac gca cag ccq ctq ccc gaa gta teg ccc gec gaa aac ccc 1152 
Ala Pro Asn Ala Gin Pro Leu Pro Glu Val Ser Pro Ala Glu Asn Pro 
370 375 380 

gca aac aac ccg aac ccc aat gag aac ccc ggc acg age ccc aat ccc 1200 
Ala Asn Asn Pro Asn Pro Asn Glu Asn Pro Gly Thr Ser Pro Asn Pro 
385. 390 395 400 

gaa ccc gac ccc gat ttg aat cee gat gca aat ccc gat acg gac gga 1248 
Glu Pro Asp Pre Asp Leu Asn Pro Asp Ala Asn Pro Asp Thr Asp Gly 
405 410 415 

cag ccc ggc aca aga ccc gat tec cce gee gtt eeg gga cgc aca aac 1296 
Gin Pre Gly Thr Arg Pro Asp Ser Pre Ala Val Pro Gly Arg Thr Asn 
42C 425 430 

k M „ rr^r> «rra aan na/- nnr AAA CAt* OdC ddC Ctt ZZZ 1344 

SA 

bJ 

• 



ggc agg gac gee aaa gac gga aag gac cgc aaa gat ggc ggc zzz 
Gly Arg Asp Gly Lys Asp Gly Lys Asp Gly Lys Asp Gly Gly Leu Leu 
435 440 445 

tgc aaa ttc tte ccc gac att etc get tgc gac agg ctg ccc gag tec 1392 
Cys Lys Phe Phe Pro Asp He Leu Ala Cys Asp Arg Leu Pro Glu Ser 
450 455 460 



aat ccg gca gaa gat tta aat ctg ccg tct gaa acc gtc aat gta gag 1440 
H Asn Pro Ala Glu Asp Leu Asn Leu Pro Ser Glu Thr Val Asn Val Glu 

Q 465 * 470 475 480 

& ttt eag aaa tea gga ate ttt caa gat tee gca cag tgt ccc gca cct 1488 

^ ' phe Gin Lys Ser Gly He Phe Gin Asp Ser Ala Gin Cys Pro~ATa~?ro 

485 490 495 

gtc act ttc aca gtg act gtg ctt gat tea age agg cag ttc gcg ttc 1536 
Val Thr Phe Thr Val Thr Val Leu Asp Ser Ser Arg Gin Phe Ala Phe 
500 505 510 

age ttt gag aac gca tgt acc ata gee gaa egg eta agg tac atg ctt 1584 
Ser Phe Glu Asn Ala Cys Thr He Ala Glu Arg Leu Arg Tyr Met Leu 
515 520 525 

etc gec ctt get tgg gcg gtt gee gee ttt ttt tgt ate cgc aca gta 1632 
Leu Ala Leu Ala Trp Ala Val Ala Ala Phe Phe Cys He Arg Thr Val 
530 535 540 
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WO00/03003- 




PCT/GB99/02205 

tct cgt gaa gtc rag 1647 

Ser Arg Giu Val 

545 



0 



<210> 4 
<211> 548 

— 222> ?RT 

<213> Neisseria meningitidis 
<400> 4 

Met Lys Gin Asn Val Met Phe Leu lie Leu Giy Arg Asn Phe Leu Lys 
1 5 io 15 

He lie Leu Cys Phe Ser Phe Phe Val Pro Lys Phe Ala Leu Ala Ser 
20 25 30 

Val Asn Val Pre Gly Lys Phe Asp Arc Val Glu Val Tyr Asp Asp Giy 
35 40 45 



SJ Ar 9 T y r Leu Gly lie Arg Gly Ser Asp Asp Lys Arg Arc Arg lie Trp 
£ 50 . 55 60 

W 

£H Lys Gly Val Phe Asp Arg Glu Ser Giy Arg Tvr Leu Thr Ser Glu Ai a 

i i 65 70 75 80 

Gln As P Leu L ^ S Val ^rg His Val Ser Thr Giy Ala Ser Ser Thr Giy 
85 90 95 

Lys Val Ser Ser Val Val Ser Ser Ser Val Ser Arg Ala Gly Val Leu 
100 105 U0 

Ala Giy Val Gly Lys Leu Ala Arg Leu Giy Ala Lys Leu Ser Thr Arc 



120 125 

Ala Val Pro Tyr Val Gly Thr Ala Leu Leu Ala Kis Asp Val Tvr Glu 
130 135 140 

Thr Phe Lys Glu Asp lie Gin Ala Gin Gly Tvr Gin Tvr Asp Pro Glu 
145 150 155 * 16 0 

Thr Asp Lys Phe Val Lys Gly Tyr Giu Tyr Ser Asn Cys Leu Trp Tyr 
165 170 175 

Glu Asp Lys Arg Arg lie Asn Arg Thr Tyr Giy Cys Tyr Gly Val Asp 
180 185 " 190 

Ser Ser lie Met Arg Leu Met Ser Asp Asp Ser Arg Phe Pro Giu Val 



17 



SUBSTITUTE SHEET (RULE 26) 



WO00/03003- 
195 



4 




PCT7GB99/02205 



200 



205 



Lys Glu Leu Met Glu Ser Gin Met Tyr Arg Leu Ala Arg Pro Phe Trp 
210 215 220 

Asn Trp His Lvs Glu Glu Leu Asn Lys Leu Ser Ser Leu Asp Tr? Asn 
225 * 230 235 240 

Asn Phe Val Leu Asn Arg Cys Thr Phe Asn Trp Asn Gly Gly Asp Cys 
245 250 255 

Leu Val Asn Lys Gly Asp Asp Phe Arc Asn Gly Ala Asp Phe Ser Leu 
2*60 265 270 

Zle Arg Asn Ser Lys Tyr Lys Glu Glu Met Asp Ala Lys Lys Leu Glu 
275 280 285 

Glu lie Leu Ser Leu Lys Val Asp Ala Asn Pro Asp Lys Tyr lie Lys 
290 295 300 

Glu Thr Gly Tvr Pro Gly Tyr Ser Glu Lys Val Glu Val Ala Pro Gly 
305 " " 310 " 315 320 

Thr Lys Val Asn Met Gly Pro Val Thr Asp Arg Asn Gly Asn Pro Val 
325 330 335 

Gin Val Val Ala Thr Phe Gly Arg Asp Ser Gin Gly Asn Thr Thr Val 
340 345 350 

> Asp Val Gin Val lie Pro Arg Pro Asp Leu Thr Pro Gly Ser Ala Glu 
355 360 365 



Ala Pro Asn Ala Gin Pro Leu Pro Glu Val Ser Pro Ala Glu Asn Pro 

3T0 3T5 — ~ 3 80~ 

Ala Asn Asn Pro Asn Pro Asn Glu Asn Pro Gly Thr Ser Pro Asn Pro 
385 390 395 400 

Glu Pro Asp Pre Asp Leu Asn Pro Asp Ala Asn Pro Asp Thr Asp Gly 
405 410 415 

Gin Pro Gly Thr Arg Pro Asp Ser Pro Ala Val Pro Gly Arg Thr Asn 
420 425 430 

Gly Arg Asp Gly Lys Asp Gly Lys Asp Gly Lys Asp Gly Gly Leu Leu 
435 440 445 



Cys Lys Phe Phe Pro Asp He Leu Ala Cys Asp Arg Leu Pro Glu Ser 
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Asn Pro Ala Glu Asp Leu Asn Leu Pre Ser Glu Thr Val Asn Val Glu 



470 



475 



480 



Phe Gin Lys Ser Gly lie Phe Gin Asr> Ser Ala r »» o~ 



485 49 0 495 



\Jsi 1 T.K *• .r»u..—. mi - . 



500 



~ va, vai Leu Asp Ser Ser Arg Gin Phe Ala Phe 



505 



510 



Ser Phe Glu Asn Ala Cys Thr He Ala Gin a™ T 

AIJJ: x - e AIa Giu Arg Leu Arg Tyr Met Leu 

515 5 20 525 

Leu Ala Leu Ala Trp Ala Val Ala Ala Phe Phe Cys lie Arg Thr Val 



540 



Ser Arg Glu Val 
545 
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